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&m t msmm t ©h© ? %>pu < t ^-ysomicm 

[if 3<il 2 ] »3<gt 1 (c|3«©m»BB^«:k:*5ir-' 

n& s s£fi&tt*m* 5> & s 3 £ tr^sci; tzmummm 

[ifjfcjfi 4 ] It^iM 1 * 5> 3 <,t-f ft*»fc:fB«©JKmi3 
SSEttfcSi^T:, HuE^JSf4S©®'fb^ri^t;HuEiKttS 

ffimm&1l£-&mi*Ru, Rh. Ir, Cu, Rul& 

*5>1. 0 nm©»BftT-3^£ft;fclllJf Cr 
1 . 5*5)2. 1 nm©eHF*3T*S 

wimm&&-&m\znu, Rh, ir, cu, ru^ 

Rh^, I r ^^SV C u feciikfr 5> & 2> ^ 
*5>0. 4nmSt>"l. 0*5>1. 7 nm©®B*5>jI 

-r*>63i*?*ixfc«»TJJBj«*n4»^tiii. o* 

5.1, 4nmM2. 6*5.3. 0 nmfflteH*5>jl^ 

[W^8] W^B 1*5. 7cDV>-rn*tIB«ffi^ 
sBgag&K&I^T. fyfB^ttS^tStts Co, Fe, F 
em&&. Ni^WCoCrTa, CoCrP 
t, CoCrPt-M4^tfCo^^*5>«tS^;i/— 
:7*5>3#?S*lfc$m*5>*?K M=B, Mo, Nb, 50 
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Ta, W, Cu, XttcfL5.©-&^7!$)SC.i:*^ai: 
«HB«ffl8£Ji© C o itftXtt F e fflKli, ffi8B&tt& 

mmmmc&^T, Huf3i&t$&-&JI(;J:l*5>5nm© 

[0 0 0 1 ] 

[0 0 0 2] 

ffcC#LE5&aMb©g:fc#iS*oT^&<, d©S^*SI 
fc -T fc £>©8t£lB88EttC: 5. ft 5*W4tt, 01 *tf/N 

— K^-f fgy^x, xft&t^ ftmmmit, 
[0003] mnr* x9m<D7kw&m3»m#-<Dim 

matt, CrXliCr^4>f.*!), M&mi±, Co 
3v£-&*5.£e£„ 

[0 0 0 4]«ft>^X*ffi«t5SSIt 
BStSB^ftTi^So Okamoto et a 

1.," Rigid Disk Medium For 
5Gbit/ in2 Recording" , AB- 
3, Intermag '96 DigestJCli, C 
rMo*5>fcSiSWfcTtW£ffl^TJ!f4«©^£S* 

6 9 3, 4 2 6fflt NiAl*>6«i*TJM*ffll> 
SC^tfffi^ntl^o ICs Hosoe et a 
1., "Experimental Study o 
f Thermal Decay inHigh-De 
nsity Magnetic Recording 
Media", IEEE Trans. Magn. 
Vol.33, 1528 (1997) T*J±s C r T 

C o C r ^^* 5. * 3M&S© C r <g*f*BJii$ 
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[0 0 0 5] b*>U ffi&JSO&^&'hZ <&t>5t>C 

• ^C#&o Lu et a 1 . , "Thermal 
Instability at 10 Gbit/in 
z Magnetic Recording", IE 
EE Trans. Magn. Vol. 30, 4 
2 3 0 ( 1 9 9 4) X\±, 

j. l>— t), ifiS* s 1 0 nitre 4 0 0 kf c i 
Ks/ hT-K u V/ kB T~6 0 & SltCS-fi^©^ 10 

c: i: #38*1 £ftTt ■>£><, cctn K u «a£iJt# 

j£8U TI±iSK£^-fo ^ K u V/kBTfcSJttt, 

[0 0 0 6] Abarra et a 1 . , "The 
rmal Stability of Narrow 
Track Bits in a 5 Gbit/in 
ZMedium", IEEE Trans. Mag 
n. Vol.33, 2995 (1997) f(i> fi? 20 

5Gbit/ in2 ©CoCrPtTa 
/ C rMoI*©7=- -H^ftfc 2 0 0 kf c i fcf 9 V 
©MFM (MStLWttJUlM*) Mtif££i)m&2tlT^ 
€.0 tZZifi^ 2 0Gbit/ in2 m±(Oim^mx- 

[0007] m^mcom 

^^^W^tbio. 30 
[0 0 0 8] X, *W»C*£jtfc«ftB»«W*©«K* 
It He et al. ."High Speed S 
witching in Magnetic Reco 
rding Media", J. Magn. Ma 
gn. Mater. Vol. 155, 6 (199 
6) \Z&^XM%T—7&fe^~o^X, ZLX. J. 
H. Richter, "Dynamic Coer 
civity Effects in Thin Fi 
lm Media", IEEE Trans. Mag 
n. Vol.3 4, 1 5 4 0 ( 1 9 9 7) CiJ^T «> 

v?-i%ffl<Dm'j>tz&bx£Mfcmixi-r?>o z&rztb, 5 s 
-*&&cmmwifi&tx L^do o*>k m&mizz 

y^mrsoffitPiziiSbxmMizmm-tZo 

[0009] mis, »SE3ettftien±**sflho*iSi: u 

t^l>. iM^OAkimoto et a so 
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1. , "MagneticRelaxation i 
n Thin Film Media as a Fu 
notion of Orientation", 
J. Magn. Magn. Mater. (19 
9 9) T-liv v-f^nv^r-f ^yUl/-ya> 
fSlS&ft&Ku V/ k B T*#KGHMDffifr*i« 

barra et al., "TheEffect 
of Orientation Ratio on t 
he Dynamic Coercivity of 
Media for >15Gbit/in2 Rec 
ording", EB- 02, Intermag 
' 9 9, Ko r e at*5l>T$g^^nr^-5J;-5«c: v 

[0010] ic> n*ftjttt*iei±-r4ife»©s 

W4Jifc«tt«J:©IHIC»»6n6. ^mtSSti, J&f4 

L> JKtt® t c f 3 t £ 

«K &ttS©fi^©^gl^^?Sfi9#^£ftfc<fc 

^-(XSfiJdtsJftiiN **fc<b©a«»*$*iTu 
9 v<D® l &m&**.mcfa±ir2>z£\,±X'g-r, c©& 

«:<g«-rsfc»©«m©fe«)t:, mnmmm*<z>&miz 

[0 0 1 1 ] JWM&Ctt, JR&SttOiB^BSUBftttK* 
*»*&»K:H:, (i) Ka**tt«»Ku ***** 
(i i) SfiTWMtS, X»i. (iii) « 

tt* ©*tp#* v * * s e> n * «, 
jic****s&tr£i:a s «fc»>*u<fcoTb£s. fife 

*, ««(ii) lis 7>Z K5^7fffl|iff 

Sff#6 0°C£iS;t3Cfc#&3C 3^ #H 

fflfl«J-C*5o Hie, (iii) lis *r83©«]<«f* 

sjz&wiiQZitx b*do x, jwsdii) t«t> 

C ©Tj i£T- »»&K#ffiT btu^a. 
[0 0 12] *CT? N *«Wtts «sa*Hfcbry h© 

ft * ff * 5 ttSUBtUtttA t«^s2«$lg * ««t -r * C 
[0013] 
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[0 0 14] *&W£J:tl\£, fSaSftfets' hZ>m w 

cools] mfam&®&m\*mi&m&m&v mm 

[0016] MIB#»l£l8^Ji©±Tfc±««tt«^Jl 

£T^tt&^g£©^©£St*BS«USI*, milBMtt® zo 
fcl»tt»H4JiMfc©ra©5aJWBSflsfli «fc t) *»*gv**fi8 

[0017] Hu83#JH4^»tt, Ru, Rh, I r, 
Cr, Cu, Ru^, Rhi^ Ir^, C 
riM, ;SlFCu26^*6*£^P— :7*6jaER;* 

[ooi8] mmmmm<Dmiti3^£mmmsE.m(om 

*utt¥fr £: f 5 Z. t *T- « 2. *^© ¥H 6 ©«ffiT* * 
[0019] ifflgB%8ttff©Wb£ft£ifflgBttttJI©8t 

ft*fiii:*s¥fft:f sea, mmim&m&m&R 

u, Rh, Ir, Cu> RuS^ RhS6^ Ir 

*^4M c u m-g&fr 6 * s r* 6 «ks n& 

«-^T-fl5fiE$n-5^CI±0 . 4*6 1. Onmfflffl 
F«3t;»£3ft&ilW**rU CrMCrJR^4>66 
5 y;v-:7"* 6SiR£ftfe#«T-ff5jE&£ tisa^fctt 
1 . 5 *6 2 . 1 nm©«HF*C»Siaf ft&gWftfr-T 

[0 0 2 0] ilfc, ffiem£M©SMb#ft£fflflBtttt 40 
* ©8Mb # IrI i: ft ¥fr C -T S fc HU hu 3BiHMtt&l££JI * 
Ru v Rh, I r, Cu, Ru^#, RhS^, I 

r v c u *£•£* e>*4 :/* 6 tl 

fc*mT9&J*3ftS»£Ctt0. 2*60. 4nmM 

1. 0*61. 7nm©f6B*»6S«<*ftfc$W£W 
Us CrMCr^fre.^li^l'- 7"*6jiIJR£ft 
fettS-C^^iiSi^Cli 1 . 0*61. 4 nmfitf 

2. 6*63. 0 nm©«H*»6a«$n&MU!I**f 

[0 0 2 1] jtufB&EWi, Co, Ni, F e, Ni 50 
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MCoCrTa^ CoCrP 
t, CoCrP t -M£^tfCoJR£^*6&5?Vl/- 
:/*6»#?3ftfc*m*6&!3, M= B, Mo, Nb, 
Ta, W, Cu, Xtt;i*x6©-£:£T-&oTt> <£<,-><> C 
©aiflffiJia, 2-10 nm©ffiHrtT-3l5££*T,fc$« 

[0 0 2 2] tinEBttt&^Att. Co, F e, Fe^ 
NiS^MCoCrTa, CoCrPt, Co 
C r P t - M *£tr C o ^-&£* 6 * £> 7)\>— 7** 6 M 
miftltzttHfr M=B, Mo, Nb, Ta, 
W, Cu, Xttcn^C^t-SoT* 

[0 0 2 3] lJWBtttt&^KDC o«KXttF e«« 
li, ftuf3gy&ffiJi;5tf ME«ffl C o itSXtt F e UK J: 

ttJI£Co.XI4Fe*JBVvfcfcSCB\ ttt£8t£JI&« 

[0 0 2 4] Sfc, ±K*HH4IS^JiCRu* Rh, I 
r, Cu, Ru^> Rh^M, IrS^, 

o, co^, if e&m^&zn&mmzn 

2>o St, #fifctt*g-£St;:Cr, XttCr^Sfflu 
HuIBatSJa^rJlicliFe, XliFe^^ 
*ffl^4Cfc*«*3l**l*o BljIBSStSS^Jitt 1*6 5 
n m©^HF*|T*S^^^fe)!M^$:^ b"C * <fc 
[0 0 2 5] fflrlBttttJN*. Co, Ni, Fe, Ni^ 

FelS^, MCoCrTa, CoCrPt, 
CoCrPt-M^tfCo ^^* 6*4 7ip 
6SiR$ftfc*m*6*»K M=B, Mo, Nb, T 
a, W, C u Xte .1 tl 6 ©-£■&-?!& -3 T * «fct,>v 0 dfflJK 
t£B&, 5~3 0 nmffl«HrtTf«£«*iXifc«»Stf I, 

[0 0 2 6] **>, mFfffl8»f3ga£f*tt, i££ 

^TJfeS©±^(cssit6n-c^s«fiKfcLrt) 

^^^c $6t, Biis3^a3^«i*:(±, miI3T«b«i:Hfi8B 
%«IJf«tjB t ©IBCKW 6 afc^tt^HS 

K^SH4*H«tt> CoCr- M*6*S^V-r 
*6311R^nfeh c p *»&©•£■:&* 6* 9 , l~5nm 
©«H-ca«*nfc«Wt**U M=B, Mo, Nb, 
Ta, W, C uXliCti^C^ttfeotfe^lv g.fz 
^6(c, JK^K^a^tt, tul3*«i:MIBTilfe«i:©K 

cast* &n&«>- vm^mizmxTzmmn utfem^ 
i5iB->- Kjftt^^^^+jaiaxttKYbfflaftiii^n-c 

N i A 1£Z>'F e A l*6*5^;u— 7ti>t>miR£tltz 

[ 0 0 2 7 ] SulB^MIB^mtt, 'i>* < J:*§lfflS 
gie«jgfc, 1 ©2£tft®«iSi:t583fiSttg4:©Mt: 
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»tt&ft&* 2 mm2<D&wim 

«JS03fi*ttJi©««JI*ffitttt* 1 ©£&»ilf i£©& 
««Ji©«ajl*f4J:»)i8<s RS6 1 Stf* 2 

[0 0 2 8] lUWBfMftttI*, <i>& < i: 1 ©3£gSB 
«>§i:, »»l©**««»fc«ia3aB*Mii:oiiBC»tf 

1 a VMS 2 0&iMNItitt®9feBfSntt2frtK:Bfli#ffl0 
[0 0 2 9] ±§3©RJB»4, ±SB©^-rn*»©IK^SBS 

[0 0 3 0] 

5. 

[0 0 3 1 ] ##gB£l4, Sl^CS¥ff7?ft««flS«3e« 

#*4**©Ji*fli^S*©"e**. 09a.HU s. s. 
P. Parkin, "Systematic Va 
riation of the Strength a 
nd Oscillation Period of 
Indirect Magnetic Exchang 
e Coupling though the 3d, 
4d, and 5d Transition Me 
tals", Phys. Rev. Lett. V30 
ol. 6 7, 3598 (1991) (C^Ttt, R 
u, Rh«ol^«tt*^I^^ltlttIi:IS^t 

sco, Fe, n imv>M%m&&m&mmznx^ 

%o flb£s *Bl$ffFfg5, 7 0 1, 2 2 3^&*gC(4, 

■fe>-y-©^<b©fe»c ±g3©ja#s*»e$nfetf 

- > bt ffl ^ 5 * t WW 7&&mg fix ^ S o 
[0 0 3 2] 2-o©9SaJ^©MCStf fcft&RuXtt 
RhJi*««M£©gW**f'r*»£\ §&K£B©iK<b;&lRl 
*5^lc^ff^li:S¥ffC-rsci:A s T-^i.o 0>J;U4\ 

Xtt, *Plfe*CSWt»ftlB»*2WS'rit«i:<J«flI*-B- 

fc«^fi(i^ a»»ra©«fl3t:«fc5»ji>-r*^ 
Wbttt> *MaH4JMH6©T^ jgrco&ntjy&tfaMb 

^©B^SCiSW-schT-, lo©Bfc:<fc3i5«£*T 
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[0033] jmbwhu m&m*m<t>mmm£m.v>m 

•estate, 3U»t:=>y3ft«itt/ixtt7ai'j»tt*» 
[0034] m i«, *&wizi2izmis.imm<*-<Dm 1 

ffi£t£S« 1 , S51©5/-K»2 % NiPI3, SS2©*> 
-FB4, TflfeB5, «tt+riI6, &i&ttB7, * 
fia£*g^S8, 8&<4B9, ftlll OMMfll 1 

So 

[0 0 3 5] #fit&£« 1 14, A 1, Al^ 

atisi^nt^t*, SE£ft-rv>&<T*>&^o m 

£-ic<4, «*.KNiP*&fcS„ NiPI3li, 

*--Ha«xttMfbffi«fc!S<*nT^T*> «*nti^ 

<T&ll^ 0 f2©->-HI4lt T*i5CNiA 
1, FeAl«©B2«|j6©^&*ffl^fc»^©T*Jl 
5© (001) SXJ4 (112) H©BH(Slt:MSf{r-r-g. 
fcfclCtttt&ftT^S. ^2©->— H14lt fglffl-> 
- FB 2 i: ra*£*«J a****** ft S c 

[0036] mmmm<*-tfim% : 7 : 4 x?<dm&, im 

1 Xt4N i PS 3 fcJfi£*iS7 l **?--H!Wittx 

^^©Ji^rpk ip*>, ^-f^^±©h^>v^* $ MS 

[0 0 3 7] 2fM8£fef RBB 6 14, Sfct4B9©^t*^> 
*;i/figft, #^Mfr«©atel\ &uqtt€MB»*£tt©aa«i 
ffit¥ffftHt:?&^fc^tt»9©M*i4ffl mitnm 
M) ©Kisi*iEJi-rs&«>cia!H-?>nT^So c©#» 

<I4*R3B6I4, CoCr-Mf®hcpiMtm 
l~5nm©«HC*££ftfcfflUP**-r 
-So c;t> M=B, Mo, Nb, Ta, W, Cu5ll4 
Cft <b ©•£•:£-£-& £0 

[0 0 3 8] &M&mnts Co, Ni, Fe, Co» 
Ni2fV&:£, Fe^f^^ftSo oSD, C 
oCrTa, CoCrPt, CoCrPt- M^^tfC 

"C, M=B, Mo, Nb, Ta, W, C u X<4 C *l £ © 
So C©3ii&t£S7l4, 2~10nm©S6BC 
3I££ttfcBSJP£*TrSo #SSt£fc!£B 8 i4, Ru, R 
h, I r, Cr, Cu, Ru^4, Rh^ s Ir 
Cr^t, Cu*^fe**&ft«. Witt, 
3 coWW&tem 8 14, 0. 4~1. 0nm©«5Htca 
j££ftfc«W**U S?£L<t4^0. 8nmCDlI$: 
*»ttlg^»8©|)UPftc©±5*«Ht:a^ 
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l±, S«S^iliS:«J5K-rSo 

[0 0 3 9] ®t4*9(±s CoXliCoCrTa, Co 
CrPt, CoCrPt- MSttfCo^tf *>e.«c 
So CCT-, M=B, Mo, Nb, Ta, W, CuXI* 
;n?.ffl^T!$5o iSt4S9(i, 5~30nm©^B 

{zm^ntz.mM^m-r^o torn, itii9ii #-g 

[0 0 4 0] femm 1 0I±, fllifcf CA»£ftSo X, >H 
ill ltt, aSlBaBHt^WAH^tW^^y c 
*©jKflh tr^GM?" Sfc«>©, *«StljSI 

mm&e>*z>° umm i oxvwm. i i i*, msssm 
[0041] &&mMfe®T£mit>tiz®mm\z, m 

iiEllC^-f <&©£[!&££ fxftl^o 0flx.l£, TiftJf 5 

[0042] xftwizttzmmmmfcafs 2 $ 

[ 0 0 4 3 ] a 2 i±x #*wc&*aa«a»tttt«D!B 2 
njE^j©ssp^^-r»fffliaT-$)So ibis*, eh^pi— 

[0 0 4 4] Z(DmMt&3d&fr<Z>& 2 HJE^JT'I*, X#i 
7xU&tf#;i#lig£*gfi£<rs, 2o©|fI 

tt^i8, 8- 1 stf 2 rxommm 1 , 1- 1&6 

ft So ccD<taft#tM*ffl^S^i:t:«fcD, 2o©« 
tS^B 8,8-1 ©BSfbfct, ftttJi 9 ©-gp^fTt.?^ 30 

nts<> s^cfr^i^-?©-?, n^fbswt 

^£if;*;-f SC£* 5 nJl^i:ftSo £©ifc£Jft, ilttJf 9© 
J|Ri?i*:«ST>*^b©l^^f44 s ?a^W{Cti^;$nSo 13 
JiJi©JS{b^«©BlS* J if*U<«fcixS(9l?3s 
««4:^JKttS<?>*f* 1 '&ftSiiJ0$ns 2Jl#liiC J; 
"3, H^ftft&?#*©tt*£l2SCfc* s T-£S„ 

[0045] §£j§£«ji 7 - i i±s mm&m 7 tra««D« 
So «tt^H8- it*, mat^mst.mm 
as*n*o 3S««e*7, cttt*§tfrtt 

!C®f*)75lRllC»oT*5t), ^PfcfctxttCf&g-fSo 
[0 0 4 6] #3Mi«-ettN &«£t£Jl 7 - 1 <DM%.mi5 

So L*»U 3£&«S 7- 1 ©»ftj*#«tt» mffiJ19 

[ o o 4 7 j 7 com^mibtmmtiDm 

l±, tm&mT- l©»BBtfbi:BtJ»i:©««fc!)'J>£< 
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[ 0 0 4 8 ] E! 3 tt. Si *K±CJBj«£ftfcJBW[ 1 0 
nm©#-©C o P t Ji©ffirt»»«H4ftS%-r HT-fe 
So 13^ IKMtttKflS (emu) , (O 

e) zm* va&ammmmm*. @3i;^«§^ 

SSr^-fo 

[ o o 4 9 ] ei 4 ±mmm.foc>m 1 £jfc0,©*a 

<, §U¥A s 0. 8nm©RuJiTJ#*S;h,fc2o©Co 

ptjf©Hrt«a«N±*w-riatf*-6. 04*. jrmi* 

SSSSUb (Gauss), IfHWiraSLt; (Oe) 

to Ei4#s>fcfca»s<fc-5c, rttfiw*a«-cj/ 

So H5li, AUP^l . 4 nm©RujfT-#St£*lfe2 
o©CoPt»©SF*3il^tt^^-rilT-feSo H5 
IKWlBSBiBtfb (emu) , mmtUmt] (Oe) 

&^-r„ usA^tioo^s <t^c 2o©coPta© 

WbSlSlttWCfcS. 0 61*, ±I3M5 2»fe0!!©$n 
<, ffi£J?#0. 8nm©RuIt-^tvfc2o(DCo 
Cr P tS©®^«^tt^arglT-*So 06*, I 
ttll*?S®«tfb (emu/ cc) , «S«|tt«JK* (Oe) 
*7fi?c 12 6 Si 5 C, ;i/-rttfiHBiAje«S 

*>So 

[0 0 5 0] E3S^ll4ctt), 3£8lJH$lig£§SWSC 

5£, B4»Wia6 4:tfc«-r*Cli:-C*)*»4J;5C:, * 
K«L*S^B 8 ©ffiU?fcfc, fi¥fT*g^*#*fc»CB:s » 
£L<li0. 4~1. 0 nm©®Hlca^$tlSo 

[oosiifots mmmmteom 1 stwe 2 
^■LfcSEiftte^c«t»)x fi?«is* i «ttfrschft<, 

f^fi^tt«£if*£^SCt#T-#So OS!?, JR£ 
JEtt©A^JSM*:ft*3ii-e* Sidle, fifWSip?,!?, 

So x, *«©»e*cDWPttifaoLav>©-c, w&m 
©JttWUfc»a»tt±©ajWK:«fc»K Mi ! »i$ns 
chiift^o c©$£jh, mfesj xwmzti, so, 

So 

[0 0 5 2] jy.T, £ &C**W©«3*IB«*j5%f . 
*JBWfcft*« 3*Wi«ttflaj6©SB 1 , ft 2 Hffi^Jl;** 
v>Ttt9iL&B««)ii:*«ttilS^Jii:©l«x s8tMiBS 
£Si:2ftfcte*S-&Si:©H© / J>ft< Mica 

f^ffl©»**aitt*&»t:«ffcK«e*^Ji*aa!i^ ^ 
s^ss^e.ic[Ri±^-B-So 

[0 0 5 3] H7I4, *^B^lcft samSESJK^©* 3 
5?SE^J©gSI5S^-rpfffflEIt?*So ttSMHMKtttiU # 
10 1, ->-KI10 2, Tife® 10 3, « 
tt*KB 10 4, ®m&m 105, T»«tt»&Ji 1 0 

6, ftwsEm&m 107, ±ffs.a^ji i o 8, m& 



(7) 



ftffl 2001-56921 



11 

m i o 9, $mm 1 1 oRvmmm 1 1 1 *k H7t* 
-r «t 5 c c ©«B#-cm« * ftfefititsw-f s o 

[0 0 5 4] ±I3Ta5MttS^r» 106, ±g«t4}g£- 

. « i o 8(4(,>-rft*>— ^bTfcuoo Tgpmss-a-s 

1 0 6jfttF±ffl«ttSte* 1 0 8 **ft*ftttttfci:S 
(c(4, CCDPSl 0 6, 1 0 8 ©SiMg^fMJtt, 9MB 

alios hwsm i o 9 fc©as»*e^ffl J: < 

&5<fc-5KtS;5rf 3o £©<fc -5 CiStfrf INK 

i o 7±tcd*»is^a4 j ** b> mmmrn. 

[0055] i^n*— #c«ttg^ji£ift»&»^-c 
T»«ttS^» i o 6 tm&m i o 94tv^tt±ffiK 

tt&l&Jf 1 0 8 hm&&m 1 0 5 

[0 0 5 6] ±B*Kt£SK 1 0 Hi, A 1 , 

Al^Xtt3lf5^4»644, ^omSffiRl 0 1 
(4, ^^^^I'MaSJB^^T^T*), «s&ftt^&< 

[0 0 5 7] y-h-§102lt ttCHMB&£4K 1 0 1 20 
# A 1 X(4 A 1 h & 3ig-£r£(4, 0H;t«N i P*» 

e^So Nip<±, ^■p7,r*mmz.i*mitmm*M£ 

0 214, ttcnM8tt&Ki o i/i«*7^*»f>aa»^t: 

(4, #J;i(;fNi Al, FeAl^eft*^- 
jft£ftfcB 2«jg£^-f £l^:&fre>&£o ±E'>-H» 

1 0 2 l4TttlB 1 0 3 © (001) fflXtt (112) ffl 

©EiRj&^t-rsfcj&cts^enti^o 
[0 0 5 8] ^ttMeflW^ftttft^w fc-rs*§ 

#SKt4*« 1 0 1 X»4N iPSffll^->- KJ1 1 0 30 

2\,zffi.£nz>7-??.?-*wm\*, "riT-wm-fin, bp 

*>, ^^X^±©h^^^A s Mffit-S*(pIt?&c-CfTfc 

ft€>o 

[0 0 5 9] gMB*M£iPM 10414, S8«Jf 1 0 9 

©■xtr**^-^/^, J&^Hi*I©$**t\ jsvflS^ia 
»«£*<D|Btiffifc¥ffa:ffit:i&o&»ttJi 1 0 9ffiS?5r 

f>5o ;cD^atfflH0 4lt CoCr-M^©h 
c p*gjg£ Iff t>, l~5nm©*gffltr® 

fezntzmm*Mtz>o m=b, mo, Nb, « 

Ta, W, Cu, X»cn?)©-^fet?fe5o 
[0060] ±.*s&m i &m 1 0 5 (4, C o, N i , F 

D, CoCrTa, CoCrPt, CoCrPt- 

•£#£o CCT?, M=B, Mo, Nb, T a, W, C 
u, XteC ft £©•£•£-£& So 

[0 0 6 1] TfiWBttft^Ji 1 0 6 14, Co, F e, C 
o^-&ik, Fel^M*;5. -3iD> CoCrT 
a, CoCrPt, CoCrPt-M^^Co^#so 
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£, T»Btt»£Jii o 6fcffl^*c 

t-, M = B, Mo, Nb, Ta, W, CuXKft?>0 
^feTJfcS. ieoTffl5«tt«^Ji 1 0 6©CoilJKXI4 
F e ilft(4, ttttftjg 1 0 5 © C o «fifcXI4 FelSJ; 

Ln. TSPSaH4® 1 0 6(4, 1 ~ 
5 nm©«Hl*i-C»££n&IIW £«T£> 0 
[0 0 6 2] frfc, ^Itill 0 5CCoXI4Fe*ffl 
^fe»#CB\ TS»1 1 0 6 ?£«BS1-5^ 
T?£, Tffl»ffiS^« 1 0 6 fcRttSateCtt, 3£SStt 
M 1 0 5fcfcta»fcFeXB:Cofcfl!^*o 

[0 0 6 3] m^mf&m^m io7it r u, r h, 

I r, Cr, Cu, Ru^, Rhi^, Ir^ 

Crm SW t Cum^#ipe,*So 
C©«t£*S£-Jf 1 0 714, Ru-CffMbfe^Cli 
0. 4~1. 0nm©«6ffl(c:j®£i*ft&Bi#£#U ft 
g;b<»4*<j0. 8nm©fi«^t§c <r ©#NKt*fe*S-& 
Jf 1 0 7©J)U*ftc©,fc5fcttHC*rr5£i:fc:«fc 
»K SBttttJf 1 0 5 AVttttJI 1 0 9 ©Kfls^filtfS^ 

[0 0 6 4] ±8HKtt«£Ji 1 0 8 14, TfiW»tt8S^Ji 

i o 6 fcR«©ja«*>&a»?-r*ci:AJ-css. ±gua 

l^g^Bl 0 8©Cojg]SXI4FeiiS(cc.^t*, « 
t£Jf 1 0 9©Co«KXttFe«ftJ;»)S5<IBfl£-rac 
ttflf* LM. ±fl«lt«^I 1 0 814, l~5nm© 

mmftT-Mfeztttzmmzti-rzc, nsn o 9 
ccoxBFeftffl^fet^cii, ±9m&»&m 1 0 

8 *#BSt-S z. £WC ±«NB1£S^JI 1 0 8 
SfltefcHu «ttjfl 0 9fctti»t:FeXH:Co*fflV% 

[0 0 6 5]±K|!lttlS^I10 7l:Ru, Rh, I 
r, Cu, RuMt> Rhf^v I r^-&&, 52.(4 
Cu*^*flilr>*»^CH:, at4M^Sl 0 6, 10 
8, tdttCo, Co^, XI4NiFe?:ffl^5it 
»^I10 7(cCr, XI4Cr^ 
££ffl^S*§£-£(4, etSS-&jl 10 6,1 0 8£I4F 

e, XI4F e%k&&*mz.ti)mmt<tiz>o 
[0066] zzt-, mammm 1 o 5 timmzs 

1 0 6 RV±&M&m&m 1 0 8(4C©5E^S*3t©X 

[0 0 6 7] IMm^m 1 0 9(4, C OXI4C o C r T 
a, CoCrPt, CoCrPt-M?:§trCoS^ 
^f>&5, ZZX; M=B, Mo, Nb, Ta, W, 
Cu, XttCix&©^-C*4o SStt^l 0 9 J4, 5~ 
3 0 nmfflttHtril^^ftfcgUP^^-rSo *J^, Mtt 
SI 0 9(4, *-B«3§©*>©CPS5£;*ft-f, 

A i ^^5«fiS;-r*feo'r*^v^c:i:i4, 
[0068] ±ib«sji 1 1 oRvmmm 1 1 1 »±±ib 
^1, m2mmmhimtfiizmm-rzz£&-z%z>o am 
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mm&cDTicffl-tbtizmmfci*, ^nm 7 £*?-*>© 

icPS^ft&l^o #J;tl4\ TiM 10 314, CrX»4C 
r t>tz<0, &Wl\ 0 1±C 5~4 0 nmfflil 

[0 0 6 9] El 8 14, ^7Xi«±i:i'-Kl, Tflfe 

m, im^mm, mm&m, Ruftwam&m* co 

C r mer&M'&m £ffM UT, RuT?#«£ftfc2o© 
C o C r |R-&^JB©HW ! RMt*^b"C^S. 
[0 0 7 0] 3ffl»ffiJii:attJit:o^ri4lRltCoCr "> 
JSv^^ffl^TI^So 2 0©;i/-7lt CoWCrffl 
ffllS£Sfc5 4>ffli:U CofcCrJ^©fdc£\ Ji#tj$ 

ttf4^fb (emu/cc) , «t*JUifiSlf- (Oe) T-fc 

o 

[0 0 7 1 ] 0 8 5 JCs 2o©;i/— T - * 

SCtWS. Co*S©S5V^ (SS^Co 

-rich) £gSS* 

jig * * b & v <om.nMnm& t is i x t> * ©atsji 20 

4 0 0OeHK(pl±t5<, ;P-7->>7 httlffili:^! 

#w>fp#««#fc*u< agists* :r 

©^7 hffigi:«a^©IIA J S^JH4^^©^^(c 
08©;i— 7*$/7 M4, {JISIrI Da#©teB"C*® 

7©£lS*&<ft.2>o 

[0 0 7 2]fot, C ottft©ffi<^£&$m(f5«ti:& 30 

*>*&£f£tt©ft^«Ef**£«"CS4o 
[0 0 7 3] #*i|l!C&4»$M3«SE«©-a£K 
flSt:, 12 9^111 0 t&lzmm-t&o EI9J4, ^aSB 

traiio-stJiwcsfffc^wsBrca !k 010 

14, ««fB«*B©-*»«©S»*wf ¥fflia-C* 

^> o 

[0074] m Qmim 1 0 c^-r £ -5 n, ssmsBi^ 
14, ^e-^ 14, ^715, &gicDM%mnm&- 1 6. 40 

«f&©setiW£^y K 1 7, S.m.(DV^>^B > 1 
8, «2&©7-A 1 9M7^fax-^a.^y h20 

Mfttt&ft-ct^o «SME»ii<*i 6 1 4c 

J; t)Ete£tv3^7'l 5 tKt)#lte.nT^So IB^S 
£^>y K 1 714, MRAy H^GMR^f b'^tDU^.^ 

£ 0 &ES«SAii F 1 714s ttJ6r47—A 1 9©5fc 

sgtcitx--«.>^3 y 1 8£tf-LTlfc*3fl-tt?>ftTi,">?>o 

T-A 1 Q\ZTt>3-3-^—$>3--V V 2 0 Cfc t>Hiil£ 
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[0 0 7 5] 8ftgBtt$«©*£ffliflltiU flBSMBSKtt 
1 6 &MtSUB»Kttl 6»4, G9U 12 

RVm 7 hftt^ Lfc, ±f3Sfcfil§3Si«&©lfi 1 USB 

mfrt>m3mMM<Dmmzi5T% 0 mm, msummt* 
1 e omit 3 mzm^ nr. nfc-t-fc, 2ucxt*4«t 

[0076] mmmmmv^mm*, ®9&vm 1 

0 C^ttOCISS $n5ti©tli*U„ 5L, *$£WX 

[0 0 7 7] W±, #«W*iaK0>lfc: J: OBMiLfca^ 
#^HJ3l4±fBII;teWcK;i£$ft3*©-e»4&<, «❖© 

[0 0 7 8] &:}3, fiMSUfeSSWCHLT, ?6l:ttT 

©«-fB*^-r 0 

[0 0 7 9] (f^ffB 1 ) 'J>t£ < t> 1 o©£BIJf Jffit 
i:»Si0i«l»±t:lSI»»6*ifc«ffi**fllit, 

m^tsmmsmmx^x, mtmm&mtmnm 
MWig-&m tam&v&Mmm'&m t m&m&m t © 

[0 0 8 0] (ttffi 2 ) ftIB 1 £S3tt(Z)tt$MB&»ft 
IB^^t^o 

[0 0 8 1 ] (MIB 3 ) ttiB 1 XI* 2 tClB«©eM§B 

[0 0 8 2] (#S3 4 ) mi 1 5> 3 ©^m^irSB 
t8©flSMiaS^i*:t*5V^T, BtFS3*IK«^-&»tt, R 
u. Rh. I r, Cr, Cu, RuS^, Rh2fv£ 

[0 0 8 3] (ft§3 5 ) mi i A 1 e> 4^-rtxfrizmm 

[0 0 8 4] (#13 6 ) f*I3 5 13tt©^^lB^^(C 
*5^Ts «fE*«M4«^JittRu, Rh, I r, Cr, 

l±0. 4fr6 1. 0nm©Ilrtfi^nfeiS4* 
CuMCuS^?.*!.^- rip <E> SIRS ft 
&»»-C»J«*ft*»^CI41. 5*?>2. lnm©S 
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fflftx-Mfeztxtzmm ft z t %<&mt? ftmrnss 

[0 0 8 5] (MSB 7 ) MSB 1 *» 5> 4 ofiu&»CE« 

gBtt«M (Dm.it *fili:ttS^t¥ffC**Cfc*W«fc 
-TS&flSBSiitto 

[0 0 8 6] (ME 8) ME7ffi*©«ftE»«E{*:fc 
J30T, HU§3#SSffiiK^ttRu> Rh, Ir, Cu, 

(i 0 . 2 h 0 . 4 n mSV 1 . 0*f)l. 7 n m©ffi 

* ft t"* e> atR £ n fc*mt? mm, £ n ft t t* 

1. 0*^1, 4nmM2. 6*>6 3. Onmfflftl 

[0 0 8 7] (MSB 9 ) MSB 1 £ 8 ©O-ftifrCSB 
•©KSUBflHittC^OT, mJSBSUKttStt, Co, N 
i, F e , Ni^^4, Fe^ MCoCrT 
a, CoCrPt, CoCrPt-M?:tttCo^20 

B, Mo, Nb, Ta, W, Cu, Xlicn?)©^ 
feftCfc^^Stii-rft ttftSBfitttifco 
[0 0 8 8] (MSB 1 0 ) MSB 9 IBtt©tt$lfB8*itt 
C&O-r, HuSB^SKI4®tt> 2~ 1 0 
^£ix£MJ5£*iJ-ftCi:£<l$&i:ii-ft ««E»«t#. 

[0 0 8 9] (msbii) MSBia>e> i ocofftfr 

Cf3«©fl8ftt3g$«*C*30-t\ mfSBilttg^Jll*, C 
o, Fe, FeI6& Nif^MCoCrTa, 
CoCrPt, CoCrPt-M^ftfCo^*?, 30 
fc3y;u-:rfr&»&£ft&*ttMf»&£?K M = B, M 
o, Nb s Ta, W, Cu, Xttcn^ffl^tSiSC 

[0 0 9 0] (MSB 12) MSB 1 1 gB«4)8t£iaa&tK 

I*, lilG&Jtt&AStflttttJI® C o it*XI* F eIS<k 

[0 0 9 1] (MSB 1 3 ) MSB 1 1 2 ©Offtfr 

t-rftfiSftiBS^o 

[0 0 9 2] (MSB 14) MSB 1 A J 1 3 (D^iTtlfr 
CB«©»ftEIM*{*C*^"C. iiuSB&ttJili, Co, 
Ni, Fe, NiS^> Fe^ MCoCrT 
a, CoCrPt, CoCrPt-MSttfCo^ 
*££fty;v-rfr£j^£ft;fc*m#e>&»), M = 
B, Mo, Nb, Ta, W, Cu, XliCh?.©^ 

[0 0 9 3] (MSB 15) MS31 1 4©f.f ftfr 
{CSB«8©JK^Sa@«*C*50Tx < 1 ©£8l 50 
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[0 0 9 4] 

[*BJ©S&«] W±P3i£bfei:CftA^0J?>A^rf<ta 
C, *%B^(Cj;tv«, »Sa*nfcKy h«D»SE^tt* 

aaEaaaMfrSOTBaaaaiieBft^aTj s ft e 

[Bffi<Z>ffi#&K9!] 

[0 1 ] #&i«££ft«8SS3Sg|#©SB 1 £Hi0y®£ffi 

[ la 2 ] #$ei» t * zmnmrnrntt-vm 2 nss#i © ssp 

£m-f#r®0-C-£>fto 

[03] S iS«±{Cff$£££ft;feflllJ?l 0 nm©m-© 

c o Pticsfii^tttstitfea, 

[04] mmtfO. 8 nm©RuBT-^-ffll^nfc2-o© 
C o P t MOSF'iJK^tt^^t- fcfto 

[05] mmt s 1 . 4nm©RuI-eM^nf:2o0 
C o P t SOffiF^USm^ttSr^-TEl-r-fefto 

[06]ffilJ¥* s O. 8nmORul^fl$nfc2o© 

c o c r p t «©®rt«si«Ms *5*rta-e»*. 

[0 7] & 38«MB&lltt<Z)£ 3 ^Sfi^JCggP 

^^•rKfSEr-fefto 

[08] Ru^I?ftfe2oOCoCr^#lffli 

[09] *«w(ci)S:5?KMSBii«Bffl— mmm<z>m&* 

[010] ^m83tit^M©-^lifB^J©Sg|5*^f ¥S0 
T*&fto 
[«F*©WH] 

1 

2 fgl©->-Kjf 

3 N i Pg 

4 Sf§2©*>— FJf 

5 T«DI 

6 ^JKtt4>H* 

7, 7- 1 5£«St$B 

8, 8- 1 ^tt^He^Jf 

9 SStt® 

i o mm 
1 1 mmm 

l 3 >\tn?i/tr 

1 6 iimSB^^ 

1 7 Bflt49£^? f 

10 1 

10 2 ~>— Kg 
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1 0 3 Tmm * 1 0 7 

1 0 4 «tt*HS» 1 0 8 (±») S£t$Jg£Jl 

i o 5 &ssttg i o 9 m&m 

1 0 6 (T») SStt&^B * 

[Ell] [02] 
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